Abstract: This study examined the relationship between home Internet access/parental support and student outcomes. Survey data were collected from 1,576 middle school students in China. Data were analyzed using descriptive analysis, independent-samples T-test, and regression analysis. Results indicate that students who had home Internet access reported higher scores than those without home Internet on all three dimensions: Computer and Internet self-efficacy, Attitudes towards technology and Developmental outcomes. Home Internet access and parental support were significantly positively associated with technology self-efficacy, interest in technology, perceived importance of the Internet, and perceived impact of the Internet on learning. Findings from this study have significant implications for research and practice on how to narrow down the digital divide.
Introduction
Digital divide refers to the technology capacity gap between those who have access to rich digital information and those who have not [1] , and the root of this "troubling digital gap" is the inequity of access to computers and the Internet [2] . This inequity exits both in schools and at home. In the last two decades, much attention has been paid to narrowing the gap in schools, and as a result, significant OPEN ACCESS progress has been made on closing the gap in school Internet access: in the United States, the percentage of instructional rooms with Internet access rose from 64% in 1999 to 94% in 2005 [3] . However, the gap in home Internet access is still a serious concern [4] . Studies show that, in the United States, Black, Hispanic, Native American and poor students are less likely to have access to computers and the Internet at home than their Caucasian and Asian counterparts [5, 6] Similarly, a federal study on the Internet use of 56,000 households revealed that minority students are falling far behind white students in the use of the Internet [7] . In a study focused on five low-socioeconomic (SES) and three high-SES schools in California, Warschauer and colleagues [8] found that students in low-SES schools were heavily impacted by the sparse access to computers and the Internet at home. These findings indicate a serious digital divide in terms of home Internet access between poor students and affluent students [9] .
A review of literature reveals that, however, despite the severity of the digital divide at home, there is little research on Internet use at home [10] . In addition, several other important issues have been largely overlooked in the research on Internet access and student outcomes. The first issue is parental support. Research points outs that students' online behaviors at home are mostly shaped by parents and close friends [11] , yet there is very little research looking at the impact of parental support on student Internet use. The second issue is that most of the research treats Internet access as a simple concept, without looking into the nature and the quality of student use of the Internet. It is necessary to differentiate the use experience of different types of Internet applications [12, 13] . The third issue is the lack of a comprehensive view of the Internet's impact on students, including student learning performance, ICT skills, collaboration and problem solving skills and their Internet usage behavior at school. Therefore, to address these issues, this study intends to examine the following questions: (1) How do home Internet access and parental support relate to students' school and home Internet usage pattern? (2) Do home Internet access and parental support relate to students' self-efficacy of and attitudes toward technology? And if yes, to what degree? (3) Do home Internet access and parental support relate to students' perceptions of their collaboration skills, problem solving skills, self-esteem and interest in different cultures? And if yes, to what degree?
Literature Review
Researchers have examined how students' Internet use affects their academic achievement, yet the overall results are ambiguous. For example, Jackson and colleagues [14] found that children who use the Internet more had higher scores on standardized tests of reading achievement and higher GPAs than children who used it less did. A three-year longitudinal study discovered that the access to and the use of home computers and the Internet were correlated positively with student academic achievement [5] . On the other hand, the National Bureau of Economic Research recently completed an evaluation on eRate, a large federal program intending to increase the Internet access in schools and libraries. They found no evidence of the impact of access to the Internet on test scores in the study [15] .
Some studies looked into the impact of the use of Internet on students' technology skills. For example, Hohlfeld and colleagues [9] found that students in high SES schools used production software significantly more frequently than students in low SES schools. They suggested that a possible cause might be the different levels of access to computers and the Internet at home. The inequitable access led to the varied levels of ICT skills among students and subsequently led to their differential use of production software in schools. Similarly, Kuhlemeier and Hemker [10] revealed that using email, online chatting and browsing the Internet were significantly predictive of Internet and computer skills.
Other than academic achievement and technology skills, however, there is a dearth of research making a step forward to investigate the impact of home Internet access on students' attitudes toward technology and students' development characteristics, such as self-efficacy and attitude to technology, collaboration skills, problem solving skills etc. All those skills and positive attitudes towards technology are critical to the youth's success in the digital world in which participants are expected to not only actively participate in but also contribute to various digital activities [16, 17] .
Also of interest in our study is parental support for the Internet use. Parental support has been identified as positively associated with their children's development [18, 19] . However, the effects of parental support on narrowing the digital divide largely remain unknown. Studies focusing on relationship between parents and their children's use of the Internet are scarce. Aslanidou and Menexes [4] reported that parental supervision and monitoring of children's use of the Internet was largely absent. Espinosa and colleagues [20] suggested that children did not benefit much from mere technology access if adults didn't provide appropriate guidance to mediate the children's use of technology.
Although educators and researchers advocate for the parents' role in students' Internet use, there is a lack of empirical evidence in their arguments. The majority of literature on this topic is articles published in professional magazines and reports. For example, an article reports that parents worry about that the Internet might become the biggest threat to their children's safety after TV [21] . Some articles call for parent to filter out inappropriate Internet content for their children [22, 23] . It is critically important to empirically examine how parental support shapes students' Internet usage, skills and attitudes.
Methods
Data were collected from 7th-9th grade students in seven middle schools located on the east coast and in Beijing, China, as a part of a program evaluation of an international technology project. Data were collected through an online survey that was administered in the schools. The survey included the following sections: Demographic information such as gender and grade; Internet background information such as home Internet access and parental support of Internet use; Internet usage information such as total time spent on the Internet per week in school, at home, and in other places, and types of Internet activities; Outcomes variables such as students' perceived technology skills, perceived collaboration skills, perceived problem solving skills, self-esteem and interest in different culture. For this set of questions, students were asked to rate their level of agreement on a series of statements on a Likert scale of 1-5, with 1 meaning "strongly disagree" and 5 meaning "strongly agree".
A total of 1,576 valid surveys were collected. Among them, 52% was female and 48% was male. To answer the research questions, data were analyzed using descriptive analysis, independent-samples T-test, and regression analysis.
Results

Internet Access
About half of the students (53.5%) reported that Internet access was available at home, and 83% of students reported they had access to the Internet in the school. About two-thirds (78.2%) of the students reported that their parents supported their Internet use. About a quarter of the students reported using the Internet for less than 1 hour per week, over half of the students (59.8%) spent 1 to 5 hours on the Internet per week, 9.8% of the students spent 5-10 hours, and a small portion of the students (6%) used the Internet for more than 10 hours per week.
Home Internet Access, Parental Support and Internet Usage
Unsurprisingly, results (see Table 1 ) indicated that students who had home Internet access tended to report longer Internet usage time than did students who did not have home Internet access. Likewise, students who had parental support for Internet access also tended to spend more time on the Internet than those who did not have such support. Students were asked to report the activities for which they used the Internet for in school. They were allowed to choose multiple activities. In comparing the non-home Internet group and home Internet group, we found that both groups engaged in similar Internet activities in school, with small differences in Searching for learning materials (48.7% vs. 52.3%), Reading entertainment news (35.0% vs. 31.4%), Posting on websites (5.7% vs. 11.1%). When comparing the no parental support group and parental support group, one interesting theme emerged: there was a higher percentage of parental-support-students than of non-parental-support-students engaging in each activity. That means, students with parental support engaged in a wider range of online activities in school than those without parental support.
Computer and Internet Self-Efficacy, Attitudes towards Technology and Developmental Characteristics
We performed independent-samples T-tests to compare the means of scores on Computer and Internet Self-Efficacy, Attitudes towards Technology and Developmental characteristics between non-home-Internet group and home-Internet-group, and between non-parental-support-group and parent-support-group. The results (see Table 2 ) showed that students who had access to the Internet at home reported higher scores than those without home Internet on all three dimensions. All differences were statistically significant. We also provided the Cohen's d results as the measure of magnitude for reference. Similarly, the group whose parents supported their Internet use also reported significant higher scores than their counterparts did on all three dimensions. Regression analyses were used to predict dependent variables Computer and Internet Self-Efficacy, Attitudes towards Technology and Developmental characteristics from home Internet access and parental support. Time spent on the Internet and school Internet access were controlled for in the analyses for two reasons: (1) they were found to have an effect on student technology skills [9, 10] ; (2) in this study, we found strong bivariate correlations between these two variables and dependent variables, respectively. Table 3 summarizes results from the multiple regression analysis. Parental Support and Home Internet Access remained significant predictors of most of the variables. In regards to Computer Self-Efficacy and Internet Self-Efficacy, the results showed that both prediction models were statistically significant (R 2 = 0.093, F(4, 1492) = 38.26, p < 0.01; R 2 = 0.089, F(4, 1476) = 36.09, p < 0.01). It was found that students who had parental support and had home Internet access tended to report higher computer self-efficacy and Internet self-efficacy than their peers did after controlling for time spent on the Internet and school Internet access. When we compared the standardized regression coefficients, we found that home Internet access and parental support had significantly larger association with Computer and Internet Self-Efficacy than time spent on the Internet and school Internet access did. As for students' Interest in Computer, Perceived Importance of the Internet and Perceived Impact of the Internet on Learning, the prediction models only explained a small variance of these variables (R 2 was 0.026, 0.027 and 0.021, respectively). Time spent on the Internet was only predictive of Importance of the Internet. Still, parental support and home Internet access were significant predictors. Higher Interest in Computer, Perceived Importance of the Internet and Perceived Impact of the Internet on Learning were reported by the students who had parental support and had home Internet access after controlling for school Internet access and time spent on the Internet.
Discussions and Conclusion
This study examines the impact of home Internet access and parental support on several student outcomes. Results indicate that students who have home Internet access reported higher scores than those without home Internet on all three dimensions: Computer and Internet Self-Efficacy, Attitudes towards Technology and Developmental outcomes, and home Internet access and parental support have significantly positive association with technology self-efficacy, interest in technology, perceived importance of the Internet, and perceived impact of the Internet of learning. Findings from this study have significant implications for research and practice on how to narrow down the digital divide at home. As discussed at the beginning of the paper, despite the huge investment in and rapid growth of information technology in both the society in general and schools in particular, the digital divide is still a serious challenge, particularly in terms of home technology access. The access issues not only include who can afford a computer and get the Internet connection, but also who can use the Internet and operate the software. Users who cannot participate effectively across the full range of opportunities and the information technologies provided cannot be said to have "access" [24] . Therefore, much more attention must be paid to narrowing the gap in student technology access outside of school.
In addition, more attention is needed on the quality of technology access because the disparity in the quality of access further widens the digital divide. More advanced technology hardware and software always cost more, and therefore is out of reach of children from the less economically advanced families and communities [25] . As the gap between the information haves and have-nots is related to the tremendous political, social, economic, educational and career opportunities created by the digital revolution [26] , the digital divide not only affects education opportunities, but also is intricately intertwined with a nation's economic prosperity, stability, security and survival.
Findings from this study also shed some light on future research. First, future study should explore how parental support and home Internet access are associated with students' academic performance in school, and with other constructs that can be objectively measured, such as objectively measured computer skills and problem solving ability, in addition to their self-reported skills. Second, future study should focus on parental support in more detail to examine how the quality and the nature of parental support could be associated with student outcome. Answers to these questions could provide some practical suggestions for parents and educators.
